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ANDA 74-914

NOV 26 .27

Copley Pharmaceutical, Inc.
Attention: William E. Brochu, Ph.D.
25 John Road

Canton, MA 02021

Dear Sir:

This is in reference to your abbreviated new drug application
dated, June 18, 1996, submitted pursuant to Section 505(j) of the
Federal Food, Drug, and Cosmetic Act, for Acyclovir Capsules,

200 mg.

Reference is also made to your amendments dated February 14, May
2 and October 29, 1997 and to your correspondence dated August 8
and August 11, 1997.

We have completed the review of this abbreviated application and
have concluded that the drug is safe and effective for use as
recommended in the submitted labeling. Accordingly, the
application is approved. The Division of Bioequivalence has
determined your Acyclovir Capsules 200 mg to be bioequivalent
and, therefore, therapeutically equivalent to those of the listed
drug (Zovirax® Capsules 200 mg of Glaxo Wellcome, Inc.). Your
dissolution testing should be incorporated into the stability
and quality control program using the same method proposed in
your application.

Under 21 CFR 314.70, certain changes in the conditions described
in this abbreviated application require an approved supplemental
application before the change may be made.

Post-marketing reporting requirements for this abbreviated
application are set forth in 21 CFR 314.80-81. The Office of
Generic Drugs should be advised of any change in the marketing
status of this drug.

We request that you submit, in duplicate, any proposed
advertising or promotional copy which you intend to use in your
initial advertising or promotional campaigns. Please submit all
proposed materials in draft or mock-up form, not final print.
Submit both copies together with a copy of the proposed or final
printed labeling to the Division of Drug Marketing, Advertising,
and Communications (HFD-240). Please do not use Form FD-2253
(Transmittal of Advertisements and Promotional Labeling for Drugs
for Human Use) for this initial submission.




We call your attention to 21 CFR 314.81(b) (3) which requires that
materials for any subsequent advertising or promotional campaign
be submitted to our Division of Drug Marketing, Advertising, and
Communications (HFD-240) with a completed Form FD-2253 at the
time of their initial use.

Sincerely yours,

Douglas L. Spofn // f-26 -G
Director / 7
Office of Generic Drugs

Center for Drug Evaluation and Research
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Each capsule contains 200 mg

CAUTION: Federal law prohibits
dispensing without prescription.

ACYCLOVIR CAPSULES
100 Capsuies

(? Copley Pharmaceutical, inc.

o




ACYCLOVIR CAPSULES

LEA506302
Rewised: September 1997
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DESCRIPTION: Acyclovir is an antwiral drug.
Acyclovir capsules are a formulation for oral
adminstration. Each capsule of acyclovir con-
tains 200 mg of acyciovir and the inactive ngre-
dients corn starch, lactose (monohydrate}. mag-
nesium stearate. sodium lauryl sulfate, pharma-
ceutical glaze. synthetic black iron oxide. propy-
lene glycol, FD&C Blue No. 2 Aluminum Lake.
FD&C Red No. 40, Aluminum Lake, FD&C Blue -
No. 1, Aluminum Lake, and D&C Yeliow No. 10
Alurminum Lake. The capusule shell consists of
gelatin, FD&C Biue No. 1, silicon dioxide. sodi-
um lauryl sulfate and titaniwm dioxide. Printed
with edible black ink.

The chemical name of acyclovir is 2-amino-1.9-
dihydro-9-{(2-hydroxyethoxy)methyl]-6 H-purin-6-
one; it has the following structural tormula:

HN l ﬁ
HaN XY N
) N CH>OCHJCH20H

Acyclovir is a white crystalline powder with the
moiecular formula CgHy {N5O2 and a molecular
weight of 225.21. ‘Phe maximum  solubility 1n
water at 37°C is 2.5 mg/mL. The pka's of acy-
clovir are 2.27 and 9.25.

VIROLOGY: Mechanism of Antiviral Action:
Acyclovir is a synthetic purine nucieoside ana-
logue with in vitro and in vivo inhibitory activity
against herpes simplex virus types 1 (HSV-1), 2
(HSV-2), and varicella-zoster virus (VZV).in cell

- culture, acyclovirs highest antiviral activity is
against HSV-1, followed in decreasing order ot
potency against HSV-2 and VZV.

The inhibitory activity of acyclovir is highly
selective due 10 its affinity for the enzyme thymi-
dine kinase (TK) encoded by HSV and VZV.
This viral enzyme converts acyclovir into acy-
clovir monophosphate, a nucleotide analogue.
The monophosphate is further converted into
diphosphate by celiutar guanylate kinase and
into triphosphate by a number of cellular

In vitro, y tript stops
replication of herpes viral DNA. This is accom-
plished in three ways: 1) competitive inhibition of
viral DNA polymerase, 2) incorporation into and
termination of the growing viral DNA chain, and
3) inactivation of the virat DNA polymerase. The
greater antiviral activity of acyclovir against HSV
compared to VZV is due to its more efficient
phosphoryiation by the viral TK.

Antiviral Activities: The quantitative relation-
ship the in vitro of her-
pes viruses to antivirais and the clinical
response to therapy has not been established in
humans, and virus sensitivity testing has not
been standardized. Sensitivity testing results,
expressed as the concentration of drug required
to inhibit by 50% the growth of wirus in cell cul-
ture (IC 0), vary greatly depending upon a num-
ber of Faaors. Using plaque-reduction assays,
the ICgp aganst herpes simplex virus isolates
ranges from 0.02 to 13.5 mcg/mL for HSV-1 and
from 0.01 1o 9.9 mcg/mL for HSV-2. The ICgp for
acyclovir against most laboratory strams and
clinical 1solates of VZV ranges trom 0.12 to 10.8
mcg/mL. Acyclowir also demonstrates activity
against the Oka vaccine strain of VZV with a
mean ICgq of 1.35 meg/mL.

‘ Drug Resistance: Resistance of VZV 10 antivi-
ral nucleoside analogues can result from quali-
tative or quantitative changes in the vira! TK or
DNA polymerase. Ciinical isolates of VZV with
reduced susceptibility 1o acyclovir have been
recovered ifrom patients with AIDS. in these
cases, TK-deficient mutants of VZV have been
recovered.

Resistance of HSV 1o antiviral nucieoside ana-
logues occurs by the same mechanisms as
resistance to VZV. While most of the acyclovir-
resistant mutants isolated thus far from immuno-
compromised patients have been found to be
TK-deficient mutants, other mutants involving
the virat TK gene (TK partial and TK altered) and
DNA polymerase have aiso been isolated. TK-
negative mutants may cause severe disease in
immunocompromised patients. The possibility of
viral resistance to acyclovir should be consid-
ered in patients who show poor clinical response
during therapy.




NuMans. ana virus Sensuivily lestng has nci
been standaroized. Sensmivity testing results
axpressad as the concentrabon of drug required
1o inhibit by 50% the growth of virus In cell cui-
ture (IC5p). vary greatty depencing upon a num-
ber of ors. Using plaque-reduction assays.
the ICsn against herpes simpiex virus isolates
ranges 0.02 to 13.5 meg/mi for HSV-1 and
from 0.01 t0 9.9 meg/ml for HSV-2. The {Cgp for
acyciovir aganst most iaboratory strains and
chnical isolates of VZV ranges from 0.12 10 10.8
mecg/mL. Acyciovir aiso demonstrates activity
against the Oka vaccine strain of VZV with a
mean IC5q of 1.35 meg/mL.

Drug Resistance: Resistance of VZV to antivi-
ral nucieoside analogues can result trom qQuah-
tative or quantitative changes in the viral TK or
DNA potymerase. Clinical isolates of VZV with
reduced susceptibiity to acyciovir have been
recovered from patems with AIDS. in these
cases, TK-deficient mutants of VZV have been
recovered.

Resistance of HSV to antiviral nuciecside ana-
logues occurs by the same mechanisms as
resistance to VZV. While most of the acyciovir-
resistant mutants isolated thus far from immuno-
compromised patients have been found to be
TK-deficient mutants, other mutants involving
the viral TK gene (TK partiai and TK attered) and
DNA potymerase have aiso been isolated. TK-
negative mutants may cause severe disease in
immunocompromised patients. The possibility of
viral resistance to acyclovir should be consid-
ered in patients who show poor clinical response
during therapy.

CLINICAL PHARMACOLOGY:
Ph The

of

h after oral have been
evaluated in healthy volunteers and in immuno-
compromised patients with herpes simpiex or
vancela-zoster virus infection. Acyclovir phar-
are in

Table 1.

Table 1: Acyclovir Pharmacokinetic
Characteristics (Range)

Parameter Range
Plasma protein binding 9% 10 33%

Plasma elimination half-lite 251033 hr

|Average oral bioavailability 10% to 20% *

* Bioavailabi with g dose.

Y

In one multiple-dose, cross-over study in
healthy subjects (n=23), it was shown that
i in plasma acy i
were less than dose proportional with increasing
dose, as shown in Table 2. The decrease in
bioavnilabililyisahmc!moﬂhedoseandnol
the dosage form.

Table 2: Acyciovir Peak and Trough
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There was no eftect of food on the absorption
of acyck (n=6): 3
may be administered with or without f00d.

The only known urnary metaboiite is 9-f(car-
baxymethaxy) methyijguarune.
Special Populstions: Adults with impaired
Renal Function: The hall-ife and toial body
Ch of are on renal
function. A dosage adjustment is recommended
for patients with reduced renal tunction (see
DOSAGE AND ADMINISTRATION).

Pediatrics: in general. the pharmacokinetics
of acyclovir in pediatnc patients is simiar to that
of adutts. Mean hall-ife after oral doses of 300
mg/m-and 600 mg/m in pediatnc patents ages
7 months 10 7 years was 2.6 hours (range 1.59
0 3.74 hours).

Drug ¥ C of
probenecid with mtravenous acyciovir has been
shown to increase acyciovir half-life and sys-
temic exposure. Urinary excretion and renal
Glearance were comespondingly reduced
Clinical Triais: mitisl Genital Herpes: Double-
blind, troled studies have demon-
strated that orally administered acyclovir signifi-
cantly reduced the duration of acute infection
and duration of lesion healing. The duration of
pain and new lesion formation was decreased
in some patient groups.

Recurrent Genita Herpes: Double-blind.
placebo-controlled studies m patients with tre-
quent recurrences {six or more episodes per
year) have shown that orally adminisiered acy-
Clovir given daily for 4 months to 10 years pre-
vented or reduced the frequency and/or severity
of recurrences in greater than 95% of patients.

in a study of patients who received acyciovir
400 mg twice daily for 3 years, 45%, 52%. and
83% of patients remained free of recurrences in
the first, second, and third years, respectively.
Serial analyses of the 3-month recurrence rates
for the patients showed that 71% to 87% were
recurrence-free in each quarter.

Herpes Zoster infections: in a double-blind,
placebo- study of

Patients with localized cutaneous zoster infec-
tion, acyclovir (800 mg five times daily for 10
days) shortened the times to tesion scabbing,
healing, and complete cessation of pain. and
reduced the duration of virat shedding and the
duration of new lesion formation.

In a similar double-biind, placebo-controtied
study, acyclovir (800 myg five times daily for 7
days) shortened the times to complete lesion
scabbing, healing, and cessation of pain,
reduced the duration of new lesion formation,
and the of k zoster-

dysesthesia, or hypaerosrlnega).

Treatment was begun within 72 hours of rash
onset and was most effactive if started within the
first 48 hours.

Adults greater than 50 years of age showed
greater benefit.

Chi P Three , double-
blind, placebo-controlled tnials were conducted
in 993 pediatric patients ages 2 to 18 years with
chickenpox. All patients were treated within 24
hours after the onset of rash. In two trials, acy-
clovir was administered at 20 mg/kg four times

administered four times daily for 5 to 7 days.
Treatment with acyciovir shortened the time to
50% healing, reduced the maximum number of
lesions, reduced the median number of vesicles,
decreased the median number of residual
lesions on day 28, and decreased the propor-
tion of patients with fever, anorexia, and lethargy
by day 2. Treatment with acyclovir did not affect
varicella-zoster Vvirus-specific humoral or celiular
immune responses at 1 month or 1 year follow-
ing treatment.

INDICATIONS AND USAGE:

Herpes Zoater Infections: Acyclovir is indicat-
ed for the acute treatment of herpes zoster
(shingles).

Genital Herpes: Acyciovir is indicated for the
treatment of initial episodes and the manage-
ment of recurrent episodes of genital herpes,
Chi POX: Acyciovir is ind) for the treat-
ment of chickenpox (varicelia).
CONTRAINDICATIONS: Acyclovir is contraindi-
cated for patients who deveiop hypersensitivity
or intolerance to the components of the formula-
tions.

WARNINGS: Acyclovir capsules are intended

for oral ingestion only.

PRECAUTIONS: Dosage adjustment is recom-
when inistering acycl to

patents with rena} impairment (see DOSAGE

AND ADMINISTFIAT!ON). Caution should aiso

be i when i

9 acy to
patients receiving potentiatly nephrotoxic agents
since this may increase the risk of renal dys-
function and/or the risk of reversible central ner-
vous system symptoms such as those that have
been reported in patients treatea with intra-
venous acyciovir.

Information for Patients: Patients are instruct-
ed to consuit with their Physician if they experi-
ence severe or troublesome adverse reactions,
they pregnant or intend to become
Pregnant, they intend to breastieed while taking
orally administered acyclovir, or they have any
other questions.

Herpes Zoster: There are no data on treat-
ment initiated more than 72 hours after onset of
the zoster rash. Patients should be advised to
initiate treatment as soon as possible after a
diagnosis of herpes zoster,

Genital Herpes infections: Patients should
be informed that acyclovir is not a cure for geni-
tal herpes. There are no data evaluating whether

Hovir will prevent 1 ission of infection to
others. Because genital herpes is a sexually
transmitted disease, patients shouid avoid con-
tact with lesions or intercourse when lesions
ANIOT SYMDIAME are mene e ss
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DESCRIPTION: Acyclovir is an antiviral drug.
Acyclovir capsules are a formulation for orai
admunistration. Each capsule of acyclovir con-
tains 200 mg of acyciovir and the inactve ingre-
dients corn starch. lactose (monohydrate). mag-
nestum stearate, sodium laury! sulfate, pharma-
ceutical glaze, synthetic black iron oxide, propy-
lene giycol. FD&C Biue No. 2 Aluminum Lake.
FD&C Red No. 40, Aluminum Lake. FD&C Blue
No. 1, Aluminum Lake. and D&C Yellow No. 10
Aluminum Lake. The capusule sheli consists of
gelatin, FD&C Blue No. 1. silicon dioxide. sodi-
um lauryl sulfate and titanium dioxide. Printed
with edible black ink.

The chemical name of acyclovir is 2-amino-1.9-
dihydro-9-[(2-hydroxyethoxy)methyl}-6 H-purin-6-
one: it has the foliowing structurat formula:

1
CH>OCH2CH»OH

Acyclovir is a white crystalline powder with the
molecular formula C_PH1 1N5O3 and a molecular
weight of 22521. The maximum solubility in
water at 37°C is 2.5 mg/mt. The pka's of acy-
clovir are 2.27 and 9.25

VIROLOGY: Mechanism of Antiviral Action:
Acyclovir is a synthetic purine nucleoside ana-
logue with in vitro and in vivo inhibitory activity
against herpes simplex virus types 1 (HSV-1), 2
(HSV-2), and varicelia-zoster virus (VZV). in cell
culture. acyclovirs highest antiviral activity is
against HSV-1, foliowed in decreasing order of
potency against HSV-2 and VZV.

The inhibitory activity of acyclovir is highly
selective due to its affintty for the enzyme thyrmi-
dine kinase (TK) encoded by HSV and VZV.
This viral enzyme converts acyclovir into acy-
clovir monophosphate, a nucleotide analogue.
The monophosphate is further converted into
diphosphate by celiular guanylate kinase and
into triphosphate by a number of celiular

. In vitro, tript stops
replication of herpes viral DNA. This is accom-
plished in three ways: 1) competitive inhibition of
viral DNA polymerase, 2) incorporation into and
termination of the growing viral DNA chain, and
3) inactivation of the viral DNA polymerase. The
greater antiviral activity of acyciovir agamst HSV
compared to VZV is due to its more efficient
phosphorylation by the viral TK.

Activiti The qu relation-
ship between the n vitro susceptibility of her-
pes viruses to antivirais and the chinical
response to therapy has not been established in
humans, and virus sensitivity testing has not
been standardized. Sensitivity testing results.
expressed as the concentration of drug required
to inhibit by 50% the growth of wvirus in cell cul-
ture (IC 0). vary greatly depending upon a num-
ber of factors. Using plaque-reduction assays,
the IC5 against herpes simplex virus isolates
ranges from 0.02 to 13.5 mcg/mL for HSV-1 and
from 0.01 to 9.9 mcg/m for HSV-2. The ICgq for
acyclovir against most laboratory strains and
clinical isolates of VZV ranges from 0.12 o 10.8
meg/mL. Acyclovir aiso demonstrates activity
against the Oka vaccine strain of VZV with a
mean ICgq of 1.35 meg/mi.

Drug Resistance: Resistance of VZV to antivi-
ral nucleoside analogues can result from quali-
tative or guantitative changes in the viral TK or
DNA polymerase. Ciinical isolates of VZV with
reduced suscaptibility to acyclovir have been
recovered from patents with AIDS. in these
cases, TK-deficient mutants of VZV have been
recovered.

Resistance of HSV to antiviral nucleoside ana-
logues occurs by the same mechanisms as
resistance 10 VZV. While most of the acyclovir-
resistant mutants isolated thus far from immuno-
compromised patients have been found to be
TK-deficient mutants, other mutants involving
the virat TK gene (TK partial and TK altered) and
DNA polymerase have aiso been isolated. TK-
negative mutants may cause severe disease in
immunocompromised patients. The possibility of
viral resistance to acyclovir should be consid-
ered in patients who show poor clinical response
during therapy.




humans. ana vilus sensiivily lesnng has no.
been slandardized. Senstivity testing resuhs
expressed as the concentration ot drug required
10 inhibit by 50% the growth of virus in cell cul-
ture (ICs0). vary greatly depending upon a num-
ber of aots Using plaque-reduction assays,
the IC5y agamst herpes simplex virus isolates
nngessgom 0.0210 13.5 mcg/mL for HSV-1 and
from 0.01 to 9.9 meg/mi for HSV-2. The ICsq for
acyciovir against most laboratory strains and
chnical isolates of VZV ranges from 0.12 to 10.8
mog/mL. Acyclovir aiso demonstrates activity
against the Oka vaccine strain of VZV with a
mean ICgg of 1.35 meg/mL.

Drug Resistance: Resistance of V2V to antivi-
ral nucieoside analogues can resutt from quaii-
tative or quantitative changes in the viral TK or
DNA polymerase. Chnical isolates of VZV with
reduced susceptibiiity to acyclovir have been
recovered from patents with AIDS. in these
cases, TK-deficient mutants of VZV have been
recovered.

Resistance of HSV 10 antiviral nucleostde ana-
logues occurs by the same mechanisms as
resistance to VZV. While most of the acyclovir-
resistant mutants isolated thus far from immuno-
comprommised patients have been found to be
TK-deficient mutants, other mutants nvoiving
the viral TK gene (TK partial and TK altered) and
DNA polymerase have aiso been isolated. TK-
negative mutants may cause severe disease in
i patients. The ibility of
viral resistance to acyclovir shouid be consid-
ered in patients who show poor dlimcal response
during therapy.

CLINICAL PHARMACOLOGY:
Ph. L The

of
after oral have been
evaluated in heafthy volunteers and in immuno-
compromised patients with herpes simplex or
varicella-zoster virus infection. Acyclowir phar-
are in

Tabie 1.

Table 1: Acyclovir Pharmacokinetic
Characteristics (Range)

Parameter Range
Plasma protein binding 9% to0 33%

Plasma elimination hatf-life 25t033hr

Average oral biocavailability 10% to 20% *

* Bi ilabi with i g dose.

in one multiple-dose, cross-over study in
healthy subjects (n=23), it was shown that
i in plasma
were less than dose proportional with increasing
dose, as shown in Table 2. The decrease in
bioavailability is a function of the dose and not
the dosage form.

Tabie 2: Acyclovir Peak and Trough
Concentrations
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There was no efiect of food on the absorption
of (n=6); therefore, acy
may be administered with or without food.

The only known urina; metabolite is 9-, -
boxymethoxy) memyI]guz\meA tfcar
Special_Populations: Aduits with impaired
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Podbu-ge_.: in general, the pharmacokinetics
of acyciovir in pediatric patients is similar to that
of .a?m. Mean half-iife atter oral doses of 300
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There was no eftect of 1000 on the absorption
of acyciovir (n=6); therefore. acyciovir capsules
may be administered with or without 1000,

The only known urnary metaboiite is 9-{(car-
baxymethoxy) methyljguarnne
Special Popuistions: Aduits with impaired
Renal Function: The hait-lfe and fotal body
c of acyciovir are on renal
function. A dosage adiustment is recommended
for patents with reduced renal function (see
DOSAGE AND ADMINISTRATION).

Pediatrics: In general, the pharmacokinetics
of acyciovir in pediatric patients is similar to that
of adutts. Mean haif-ife atter orai doses of 300
mg/m* and 600 mg/mY 1n pediatnc patients ages
7 months to 7 years was 2.6 hours (range 1.59
0 3.74 hours)

Drug C of
probenecid with intravenous acyclovir has been
shown 1o increase acyclovir hai-ite and sys-
temic exposure. Urinary excretion and renal
clearance were cormespondingly reduced.
Clinical Trials: initial Genital Herpes: Double-
biind, placebo-controlied studies have demon-
strated that orally administered acyclovir signifi-
cantly reduced the duration of acute infection
and duration of lesion healing. The duration of
pain and new lesion formation was decreased
in some patient groups.

Recurrent Genital Herpes: Double-blind,

trofled studies in patients with tre-

quent recurrences (six or more episodes per
year) have shown that orally administered acy-
Clovir given daily for 4 months to 10 years pre-
vented or reduced the trequency and/or severtty
of recurrences in greater than 95% of patents

In a study of patients who received acyciovir
400 mg twice daily for 3 years. 45%, 52%, and
83% of patients remained free of recurrences in
the tirst, second, and thirg years, respectively.
Serial analyses of the 3-month recurrence rates
for the patients showed that 71% to 87% were
recumrence-free in each quarter.

Herpes Zoster infections: in a double-blind,
placeb study of t
Patients with localized cutaneous zoster infec-
tion, acyclovir (800 mg five times daily for 10
days) shortened the times to lesion scabbing,
healing, and complete cessation of pain, and
reduced the duration of viral shedding and the
duration of new lesion formation,

In a similar double-blind, placebo-controlled
study, acyclovir (800 mg five times daily tor 7
days) shortened the times to complete lesion
scabbing, healing, and cessation of pain,
reduced the duration of new lesion formation,
and red the of I zoster-

dysesthesia, or hyperesthesia).
Treatment was bagun within 72 hours of rash

Onset and was most effective if started within the
tirst 48 hours.

Adults greater than 50 years of age showed
greater benefit.

Chi Three . doubie-
biind, placebo-controlied triais were conducted
in 993 pediatric patients ages 2 to 18 years with
chickenpox. All patients were treated within 24
hours after the onset of rash. in two triais, acy-
clovir was administered at 20 mg/kg four times
daily {up to 3,200 Mg per day) for 5 days. in the
third trial, doses of 10, 15, or 20 mg/kg were
administered four times daily for 5 to 7 days.
Tr i ycl hy d the time to
50% healing, reduced the maximum number of
lesions, reduced the median number of vesicles,
decreased the median number of residual
iesions on day 28, and decreased the propor-
tion of patients with fever, anorexia, and lethargy
by day 2. Treatment with acyciovir did not affect
varicella-zoster virus-specific humorat or cellular
immune responses at 1 month or 1 year foliow-
ing treatment.

INDICATIONS AND USAGE:

Herpes Zoster Infections: Acyclovir is indicat-
ed for the acute treatment of herpes zoster
(shingles).

Genita) Herpes: Acyclovir is indicated for the
treatment of initial episodes and the manage-
ment of recurrent episodes of genital herpes.

Chickenpox: Acyclovir is ind for the treat-
ment of chickenpox {varicelia),

CONTRAINDICATIONS: Acyclovir is contraindi-
cated for patients who develop hypevsensilivity
or intolerance to the components of the formula-
tions.

WARNINGS: Acyclovir capsules are intended
for oral ingestion only.

PRECAUTIONS: Dosage adjustment is recom-
when admi ing y to
patients with renal impairment {see DOSAGE
AND ADMINISTRATION), Caution should aiso
be i when ini: i

9 to
patients receiving potentially nephrotoxic agents
since this may increase the risk of renal dys-
function and/or the risk of reversible central ner-
VOus system symptoms such as those that have
been reported in patients treated with intra-
venous acyclovir,

Information for Patients: Patients are instruct-
ed to consuit with their physician if they experi-
ence severe or troublesome adverse reactions,
they become pregnant or intlend 1o become
Pregnant, they intend to breastfeed while taking
orally administered acyclovir, or they have any
other questions.

Herpes Zoster: There are no data on treat-
ment initiated more than 72 hours after onset of
the zoster rash. Patents should be advised to
initiate treatment as soon as possible after a
diagnosis of herpes zoster.

Genital Herpes intections: Patients should
be informed that acyclovir is not a cure for geni-
tal herpes. There are no data evaluating whether

Y will prevent ion of infection 1o
others. Because genital herpes is a sexually
transmitted disease, patients should avoid con-
tact with lesions or intercourse when lesions
and/or sumptame arn arecnns - oL




sy o NG CESSAlon Of pain. anc
reduced the duration ot wiral shedding and the
duration of new lesion formaton.

In & similar double-biind, placebo-controlied

M.nmr(momhvehmdanyfor7

days) sty the bmes to lesion
scabbing, healing. ang cessation of pam,
reduced the duration of new lesion formation
and reduced the prevaience of locakzed zoster-

dysesthesia, orrly;:"asﬂwsaa).

Treatment was begun within 72 hours of rash
onset and was most effective it started within the
first 48 hours.

Adults greater than 50 years of age showed
greater benefit.

chickenpox. Alt patents were treated within 24
hours after the onset of rash. In two tnats, acy-
clovir was administered at 20 mg/kg four tmes
daily (up to 3,200 Mg per day) for 5 days. in the
third trial, doses of 10, 15, or 20 mg/kg were

gy
by day 2. Treatment Wwith acyciovir did not affect
varicelia-zoster Virus-specific humoral or cellular
immune fesponses at 1 month or 1 year foliow-
ng treatment.

INDICATIONS AND USAGE:

Herpes Zoster Infections: Acyciovir is indicat-
ed for the acute treatment of herpes zoster
{shingles)

Genital Herpes: Acyciovir is indicated for the
treatment of initial episodes and the Mmanage-
ment of recurrent episades of genital herpes.
Chickenp, Acyclovir is indi for the treat-
ment of chickenpox (varicelia).
CONTRAINDICATIONS: Acyclovir is contraindi-
cated for patients who develop hypersensitivity
of intolerance to the components of the formula-
tions.

WARNINGS: Acyclovir capsules are intended
for oral ingestion only.

PRECAUTIONS: Dosage adjustment is recom-

when ad i l to
patients with renal umpamnem"' (see DOSAGE
AND ADMINISTRATION). Caution should aiso
be i when ini ] ycl to
patients receiving Ppotentiaily nephrotoxic agents

a .
they become pregnant or intend to become
Pregnant, they intend to breastfeed while taking
orally administered acyclovir, or they have any
other questions.

Herpes Zoster: There are no data on treat-
ment initiated more than 72 hours after onset of

partners. Genital herpes can also be transmitted
in the ab of through pt
matic virat sheddi g. it medicat of
a genital herpes recurrance is indicated,
patients should be advised 1o initiate therapy at
the first sign or symptom of an episode.

Chickenpox: Chickenpox in otherwise
healthy children is usually a sefl-fimited disease
of mild to moderate Severity. Adolescents and
adults tend to have more severe disease.
Treatment was initiated within 24 hours of the
typical chi iPoX rash in the studies,
and there is no information regarding the effects
of treatment begun later in the disease course.

8: See CLINICAL PHARMA-
COLOGY: Pharmacokinetics.




e o Ppa of
Fertility: The oata presented below include ref-
erences to peak steady-state plasma acyclovir
concentrations cbserved m humans treated with
BOOmggwonomltyuxmws.duy{aosmg
appropnate for treatment of herpes zoster) of
200 mg gven orally six tmes a day (dosing
appropnate for treatment of genital herpes)
Plasma Orug concentrations in anmal studes
are as of human exp

1o acyciovir at the higher and lower dosing
[§

Acyciovir was tested in Wetime bicassays In
rats and mice at single daily doses of up to 450
mg/kg admunistered by gavage. There was no
y sigl n the nci-
dence of tumors between treated and controi
animals. nor did acyclovir shorten the iatency of
tumors. Maximum plasma concentrations were
three to six times human levels in the mouse
bioassay and one 1o two hmes human levels in
the rat bioassay.

Acyciovir was tested in 16 genetic toxicity
assays, No evidence of mutagenicity was
observed in four microbial assays. Acyclovit
demonstrated mutagenic activity in two in vitro
cytogenic assays (one mouse lymphoma cell
tine and human lymphocytes). No mutagenic
activity was observed in five in vitro cytogenet-
ic assays (three Chinese hamster ovary cell
tines and two mouse fymphoma cell lines)

A positive resuft was demonstrated in one of
two n vitro cell transformation assays. and mor-
d cell

p in this
assay formed tumors when noculated into
i d, Synge mice.
No activity was d

another, possibly less sensitive vitro cell
transformation assay.

r was clastogenic in Chinese ham-
sters at 380 to 760 times human dose levels. in
rats, acy ir pr g ar gnificant
increase in chromosomai damage at 62 to 125
times human levels. No activity was observed in
a dominant iethal study in mice at 36 to 73 times
human levels.

Acyclovir did not impair fertility or reproduction
in mice (450 mg/kg/day, p.o.) or in rats (25
mg/kg/day, 5.c.). in the mouse study, plasma lev-
els were 9 to 18 times human levels, while in the
rat study, they were 8 to 15 times human levels.
At higher doses (50 mg/kg/day. $.c.) in rats and
rabbits (11 to 22 and 16 to 31 times human lev-
els, respectively) implantation efficacy. but not
litter size, was decreased. in a rat peri-and post-
natal study ai 50 mg/kg/day, s.c., there was a
statistically significant decrease in group mean
numbers of corpea lutea, total implantation
sites, and five fetuses.

No testicular abnormalities were seen in dogs
given 50 mg/kg/day. i.v. for 1 month (21 to 41
times human levels) or in dogs given 60
mg/kg/day orally for 1 year (six to 12 times
human levels). Testicular atrophy and asper-
matogenesis were observed in rats and dogs at
higher dose laveis.

P ic Effects: Preg
Category B. Acyclovir was not teratogenic in the
mouse (450 mg/kg/day, P.0.), rabbit {50
mg/kg/day. s.C. and iv.), o rat (50 mg/kg/day.
5.¢.). Thess exposures rasulted in plasma levels
g and 18, 16 and 106, and 11 and 22 times
respectively, human levels. In a non-standard
test, rats were given three s.c. doses of 100
mg/ki Yy on g ion day 10, in
plasma levels 63 and 125 times human leveis. In
this test, there were fetal abnormalities, such as
head and tail anomalies, and maternal toxicity.

There are no adequate and weli-controlied stud-
s in pregs women. A prospx i
jogical registry of acyclovir use during pregnan-
cy has been ongoing since 1984. As of June
1996, outcomes of live births have been docu-
mented in 484 women exposed to systemic acy-
clovir during the first trimester of pregnancy. The
occufrence rate of birth defects approximates
that found in the general population. However,
the smali size of the registry is insufficient to
evaluate the risk for less common defects or to
permit reliable and definitive conclusions
regarding the safety of acyclovir in pregnant
women and their developing fetuses. Acyclovir
should be used during pregnancy only if the
potential benefit justities the potential risk to the
fetus.

Y
have been documented in breast milk in two
women oral ion of acycl
and ranged from 0.6 to 4.1 times corresponding
plasma levels. These concentrations would
potentially expose the nursing infant to a dose of
acyclovir as high as 0.3 mg/kg/day. Acyclovir
should be administered 10 a nursing mother with
caution and only when indicated.

Geriatric Use: Cinical studies of acyciovir did not
include sufficlent numbers of patients aged 65
erwdﬂrmmm&yresponddif-
ferently than younger patients. Other reported
clinical has not identified ditferences
in responses between elderly and younger
patients. In general, dose seection for an elderly
should be cautious, usually starting at the
low end of the dosing range, refiecting the greater
frequency of decreased renal function, and of
concomitant disease or other drug therapy.

Pediatric Use: Salety and effectiveness in pedi-
atric patients less than 2 years of age have not
been adequately studied.

ADVERSE REACTIONS:

Simplex: Short-Term Administration:
“The most frequent adverse events reported dur-
ing clinical trials of treatment of genital herpes
with acyclovic 200 mg administered orally five
times daily every 4 hours for 10 days were nau-
86a and/or vomiting in 8 of 208 patient treatments
(2.7%). Nausea and/or vomiting occurred in 2 of
287 (0.7%) patients who received placebo.

Long-Term Administration: The most fre-
et arveres ayante repnrted in a chnical triaf
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Pudistric Use: Satety and efiectiveness in pedi-
atnc patients less than 2 years of age have not
been adequatety stucied.

ADVERSE REACTIONS:

Herpes Simplex: Short-Term Administration:
The most frequent adverse events reported dur-
ing chnical triais of treatment of genital herpes
with acyciovir 200 mg administered orally five
times daily every 4 hours for 10 days were nau-
sea and/or vomiting in 8 of 296 pabent treatments
{2.7%). Nausea and/or vomiting occurred in 2 of
287 (0.7%) patients who recened piacebo.

Long-Term Administration: The most fre-
quent adverse events reported in a clinical trial
for the prevention of recurrences with continu-
ous administration of 400 mg {two 200-mg cap-
sules) two times daily for 1 year in 586 patients
treated with acyciovir were nausea (4.8%) and
diarrhea (2.4%). The 589 controi patients receiv-
ing i of with
acyclovir for 1 year reported diarrhea (2.7%).
nausea (2.4%), and headache (2.2%).

Zoster: The most frequent adverse
event reported during three clinical trials of treat-
ment ot herpes zoster (shingles) with 800 mg of
oral acyclovir five times daily for 7 to 10 days in
323 patients was malaise (11.5%). The 323
piacebo recipients reported maiaise (11.1%).

Cl The most freq adverse event
reported during three clinical trials of treatment
of chickenpox with oral acyciovir at doses of 10
10 20 mg/kg four times daily for 5 to 7 days or
800 mg four times daily for 5 days in 495
patients was diarrhea (3.2%). The 498 patients
receiving placebo reported diarrhea (2.2%).

Observed During Clinical Practice: Based on
clinical practice expenence in patients treated
with orat acyclovir in the U.S., spontaneously
reported adverse events are uncommon. Data
are insufficient to support an estimate of their
inci or to 1 1. These
events may also occur as part of the underlying
disease process. Voluntary reports of adverse
events which have been received since market
introduction inciude:

fever, pain,
edema, and rarely, anaphylaxis
Nervous: cont , dizzi
[} hesia, seizure, ) (These
symptoms may be marked, particularly in oider
aduits.)

: diathea, elevated liver function
tests, gastrointestinal distress, nausea

Hemic and Lymphatic: leukopenia, lymph-
adenopathy

Musculoskeieisl: myaigia

Skin: alopecia, pruritus, rash, urticaria
Special Senses: visual abnormalities
Urogenital: elevated creatinine

OVERDOSAGE: Patients have ingested inten-
tionat of up to 100 (20 g) of
acyclovir, with no unexpected adverse effects.
Precipitation of acyclovir in renal tubules may
occur when the solubility (2.5 mg/mL} is exceed-
ed in the intratubular fluid. In the event of acute
renal failure and anuria, the patient may benefit
from hemodialysis until renat function is restored
(sse DOSAGE AND ADMINISTRATION).

DOSAGE AND ADMINISTRATION:

Acute Treatment of Zoster: 800 mg
every 4 hours orally, five times daily for 7 to 10
days.

Genltal Herpes: Trestment of initial Genital
Herpes: 200 mg every 4 hours, five times daily
for 10 days.

Chronic Suppressive Therapy for
Recurrent Disease: 400 mg two times daily for
up to 12 months, followed by re-evaluation.
gil i doses rang-
ing from 200 mg three times daily to 200 mg five
times daily.

The frequency and severity of episodes of
untreated genital herpes may change over time.
After 1 year of therapy, the frequency and sever-
ity of the patient's genital herpes infection
should be re-evaluated 1o assess the need for
continuation of therapy with acyciovir.

intermittent Therapy: 200 mg every 4 hours,
tive times daily for 5 days. Therapy should be ini-
tiated at the earliest sign or symptom (pro-
drome) of recurrence.

Treatment of Chickenpox: Children (2 years
of age and oider): 20 mg/kg per dose orally
four times daily (80 mgkg/day) for 5 days.
Children over 40 kg should receive the adult
dose for chickenpox.

Aduits and Children over 40 kg: 800 mg

four times daily for 5 days.

y ir is indi for the treat-
ment of vari tor infecti ini
compromised patients.

When therapy is indicated, it should be initiat-
ed at the eariiest sign or symptom of chicken-
pox. Thete is no information about the efficacy
of therapy initiated more than 24 hours after
onset of signs and symptoms.

Patients With Acute or Chronic Renal
Impairment: In patients with renal impairment,
the dose of acyclovir capsules should be modi-
fied as shown in Table 3:

Table 3: Dosage Modification for Renal
Impairment

T 18




uateq al the eariesi sign or SYyMmpIom (piv
drome) of recurrence.

of (2 yoars
of age and oider): 20 mg/kg per dose orally
four hmes daily (80 mg/kg/day) for 5 days.
Chidren over 40 kg should receive the adull
dose for chickenpox.

Aduits and Chiidren over 40 kg: 800 mg
four bmes daily for 5 days.

Y 15 for the treat-
ment of variceli 1 n
compromised patients.

When therapy is indicated. it should be initiat-

ed at the eartiest sign or symptom of chicken-
pox. There is no information about the efficacy
of therapy initiated more than 24 hours atier
onset of signs and symptoms.
Patients With Acute or Chronic Renal
Impairment: In patients with renal impairment,
the dose of acyciovir capsules should be modi-
fied as shown in Table 3:

Tabie 3: Dosage Moditication tor Renal
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Hemodialysis: For patients who require
hemodialysis, the mean piasma haif-iife of acy-
clovir during hemodialysis is approximately 5
hours. This results in a 60% decrease in plasma
concentrations following a 6-hour dialysis peri-
od. Therefore, the patient's dosing schedule
should be adjusted so that an additional dose is
administered after sach dialysis.

Peritoneal Dialysis: No supplemental dose
appears to be necessary afier adjustment of the
dosing interval.

Bioequivalence of Dosage Forms: Acyclovir
suspension was shown 10 be bioequivalent to
acyciovir capsules (n=20) and one acyclovir
800-mg tablet was shown to be bioequivalent to
four acyclovir 200-mg capsules (n=24).

How Suppiied: Acyclovir Capsules (blue,
opaque cap and body) containing 200 mg acy-
ciovir and printed with “Copley 298", Acyclovir
200", Bottie of 100 (NDC 38245-299-10).

Store between 15° and 25°C (59° and 77°F)
snd protect from light and moisture.

CAUTION: Federal law prohibits dispensing
without prescription.

Copley Pharmaceutical, Inc.

Canton, MA 02021

Revised: September, 1997
LEA 506302
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10.

12.

CHEMISTRY REVIEW NO. 2

ANDA # 74-914

NAME AND ADDRESS OF APPLICANT
Copley Pharmaceutical, Inc.
25 John Road

Canton, MA 02021

LEGAL BASIS FOR SUBMISSION
The listed reference drug is Zovirax® Capsules manufactured
by Glaxo Wellcome, NDA 18-828

Copley will market Acyclovir capsules 200 mg following
expiration of US Patent 4,199,574 (April 22, 1997).

The reference listed drug is no longer entitled to
exclusivity

(Refer to p. 00010)

SUPPLEMENT (g) 6. PROPRIETARY NAME

N/A
NONPROPRIETARY NAME 8. SUPPLEMENT (s) PROVIDE (s) FOR:
Acyclovir Capsules N/A

AMENDMENTS AND OTHER DATES:

Firm:
Submitted: June 18, 1996
Amendment : February 14, 1997 (Subject of this review)
Amendment (Labeling): May 2, 1997
New Corresp. August 8, 1997 (Dissolution): Subject of

this review
New Corresp. August 11, 1997 (Dissolution): Subject of
this review

FDA:
Acknowledgement: August 9, 1996
Letter (Div. of Bioequivalence): September 25, 1996
Letter; C.R. # 1: December 17, 1996

PHARMACOLOGICAL CATEGORY 11. Rx or OTC

Antiviral Rx

RELATED IND/NDA/DMF (s)




13.

15.

16.

17.

18.

19.

DOSAGE FORM 14. POTENCY
Capsule (Hard Gelatin) 200 mg

CHEMICAI. NAME AND STRUCTURE

Acyclovir USP

CeH,;N:O;; M.W. = 225.21
I
H\N N
I
N
N
H,N N \\
(@)

OH

9-[(2-Hydroxyethoxy)methyl] guanine. CAS [59277-89-3]

RECORDS AND REPORTS: N/A

COMMENTS

CMC issues are satisfactory

EIR acceptable for all firms 10/15/96 and 12/20/96.
Labeling satisfactory 11/5/97.

Final signoff by Div. Of Bioequivalence pending as of
10/17/97/

Methods validation satisfactory 9/22/97.

Qo

1]

CONCIL.USIONS AND RECOMMENDATIONS

This ANDA can be approved upon sign-off by the Div. of
Biocequivalence.

REVIEWER: DATE COMPLETED:
Donald Shostak October 20, 1997
(Revised 11/6/97 - labeling)
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Copley Pharmaceutical Inc.
Attention: W. E. Brochu
Canton Commerce Center
25 John Road

Canton, MA 02021
I"IIIIIIII"IIIIIIIIIlI"IIIIIl

Dear Dr. Brochu:

Reference is made to your abbreviated new drug application submitted pursuant to Section 505 (j)
of the Federal Food, Drug and Cosmetic Act for Acyclovir Capsules 200 mg.

1. The Division of Bioequivalence has completed its review and has no further questions at
this time.
2. The following dissolution testing will need to be incorporated into your stability and quality

control programs. The dissolution testing should be conducted in 900 mL of water using
USP 23 apparatus I (basket) at. 100 rpm. The test product should meet the following
specification:

NLT of labeled amount of the drug in the dosage form is dissolved in 30 minutes

Please note that the bioequivalency comments expressed in this letter are preliminary. The above
bioequivalency comments may be revised after review of the entire application, upon consideration
of the chemistry, manufacturing and controls, microbiology, labeling or other scientific or regulatory
issues. A revised determination may require additional information and/or studies, or may conclude
that the proposed formulation is not approvable.

Sincerely yours,

Rabindra N. Patnaik, Ph.D.

Acting Director,

Division of Bioequivalence

Office of Generic Drugs

Center for Drug Evaluation and Research
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Acyclovir Copley Pharmaceutical Inc.
200 mg Capsule Canton, MA

ANDA 74-914 Submission Date:

Reviewer: Moheb H. Makary February 14, 1997

WP 74914SD.297

Review of An Amendment to Bioequivalence Studies. and Tt

I. Objective:

The firm has replied to the reviewer's comment made in the review
of the June 18, 1996 submission (biocequivalence studies on
Acyclovir 200 mg Capsule and dissolution data).

IT. Comment

The firm was advised to provide dissolution testing data using
the method in FDA /PF Volume 22, Number 4, July-August, 1996:

Medium: 900 mL of water
Apparatus I (basket) at 100 rpm

The firm submitted the disseolution testing results using the
above method (Table I).

Reply to Comment

The firm's response to the comment is acceptable.

III. Recommendations:

1. The bioequivalence studies conducted by Copley
Pharmaceutical, Inc., under fasting and nonfasting conditions on
its Acyclovir, 200 mg Capsule, lot #299Z01, comparing it to
Glaxo-Wellcome's Zovirax" 200 mg Capsule have been found
acceptable by the Division of Bioequivalence. The studies
demonstrate that Copley's Acyclovir Capsule, 200 mg is
biocequivalent to the reference product, Zovirax®, 200 mg Capsule,
manufactured by Glaxo-Wellcome.

2. The dissolution testing conducting by Copley Pharmaceutical,
Inc., on its Acyclovir, 200 mg Capsules, lot #2992Z01, is
acceptable.

3. The dissolution testing should be incorporated into the firm's
manufacturing controls and stability program. The dissolution
testing should be conducted in 900 mL of water using USP 23
apparatus I (basket) at 100 rpm. The test product should meet the
following specification:




NLT _of labeled amount of the drug in the dosage form is
Jissolved ] ot

The firm should be informed of the above recommendations.

Moheb H Makary, Ph.D. //’
Division of Bioequivalence
Review Branch III

RD INITIALLED RMHATRE
FT INITIALLED RMHATR"  pate: 9%5‘/ 4

A
— q
Concur. s - — q’[Q’ ;L/
[, NicholIas Fleischer, Ph.D.

Director
Division of Bioequivalence

MMakary/8-8-97 wp 74914SD.597
cc: ANDA #74-914, original, HFD-650 (Director), HFD-658 (Makary),
Drug File, Division File.




Table I. In Vitro Dissolution Testing

Drug (Generic Name): Acyclovir Capsules
Dose Strength: 200 mg

ANDA No.: 74-914

Firm: Copley

Submission Date: May 2, 1997

File Name: 74914SD.597

I. Conditions for Dissolution Testing:

USP 23 Basket: X Paddle: RPM: 100
No. Units Tested: 12

Medium: 900 mL of Water
Specifications: NLT in 30 minutes
Reference Drug: Zovirax

Assay Methodology:

II. Results of In Vitro Dissolution Testing:
Sampling Test Product Reference Product
Times Lot # 299201 Lot # 4U1356
(Minutes) Strength(mg) 200 Strength(mg) 200

Mean % Range %¥CV | Mean % Range $Cv
10 55.8 22.4 66.5 14.7
20 93.4 7.1 95.2 5.7
30 97.1 3.6 99.6 2.7
45 99.5 2.2 100.8 2.0




